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Question 1 
ID: 55289 


Corect 


P Fag question 


EER 


Vitamin B6 (pyridoxine) is sometimes prescribed with isoniazid (INH) because: 


Select one: 


Pyridoxine works synergistically with isoniazid % 
Pyridoxine v 
eens the Rose Wang (ID: 113212) this answer is correct. Both pyridoxine deficiency and 
nket Eriin isoniazid treatment can cause peripheral neuropathy (conversion of pyridoxine 
ayere effets to its active form is inhibited by isoniazid, thus to minimize this risk, patients 


ey who are at higher risks of developing such complications are often given 
ioni pyridoxine supplementation. 


Pyridoxine posses anti-tuberculosis properties * 
Pyridoxine prevents the formation of toxic isoniazid metabolite X 


Marks for this submission: 1.0/1.0. 


TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 


To understand the role of vitamin B6 (pyridoxine) in treatment regimens for TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). One such agent is isoniazid which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. To minimize the side effects of isoniazid, 
specifically peripheral neuropathy, vitamin B6 (pyridoxine) is given to patients who have poor nutrition, 
alcoholism, addiction, diabetes, immunosuppressive diseases (e.g., HIV), seizure disorders, other disorders 
predisposing patients to neuropathy, pregnant and breastfeeding women. 


RATIONALE: 
Correct Answer: 


* Pyridoxine decreases the risk of certain adverse effects caused by isoniazid - Both pyridoxine 
deficiency and isoniazid treatment can cause peripheral neuropathy (conversion of pyridoxine to its 
active form is inhibited by isoniazid, thus to minimize this risk, patients who are at higher risks of 
developing such complications are often given pyridoxine supplementation. 


Incorrect Answers: 


* Pyridoxine works synergistically with isoniazid - Isoniazid efficacy is not increased when given with 
pyridoxine, but rather its adverse effects may be decreased if pyridoxine supplementation is given 
concomitantly. 


* Pyridoxine posses anti-tuberculosis properties - Pyridoxine does not possess anti-tuberculosis 
properties, 


* Pyridoxine prevents the formation of toxic isoniazid metabolite - Isoniazid metabolites can be 
toxic, specifically due to their ability to create free radicals, but pyridoxine is not known to inhibit the 
formation of isoniazid metabolites. 


TAKEAWAY/KEY POINTS: 


To minimize the side effects of isoniazid, specifically peripheral neuropathy, vitamin B6 (pyridoxine) is given 
to patients who are at increased risk of peripheral neuropathy. 
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The correct answer is: Pyridoxine decreases the risk of certain adverse effects caused by isoniazid 


A 35 year old Canadian citizen contracted active tuberculosis (TB) while working in India. He started 
antimicrobial treatment but has developed an impaired color vi 


The most likely antimicrobial agent to cause this side effect is? 


Select one: 
Isoniazid * 
Pyrazinamide % 


Rifampin % 
Rose Wang (ID:113212) this answer is incorrect. Rifampin is known to cause orange or 
red saliva, urine and tears, however, impaired coloured vision is usually not reported 
with rifampin. 


EthambutolY 


Marks for this submission: 0.0/1.0. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the side effects of common antimicrobials used to treat active TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). One such agent is ethambutol which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It diffuses into Mycobacterium cells leading 
to changes in cell metabolism and ultimately cell death. Ethambutol has a black-box warning for optic 
neuritis which can cause loss of red-green colour vision, as well as decreased visual perception. Elderly 
patients, those with kidney damage, and patients taking large doses of ethambutol are more likely to 
develop vision changes as an adverse effect, 


RATIONALE: 


Correct Answer: 


© Ethambutol - Ethambutol can cause impaired coloured vision, as well as decreased visual perception. 


Incorrect Answers: 
© Isoniazid - Isoniazid is not the most likely agent to cause this side effect. 
© Pyrazinamide - Pyrazinamide is not the most likely agent to cause this side effect. 


© Rifampin - Rifampin is known to cause orange or red saliva, urine, and tears; however, impaired 
coloured vision is usually not reported with rifampin. 


TAKEAWAY/KEY POINTS: 
Ethambutol has a black-box warning for optic neuritis which can cause loss of red-green colour vision. 


REFERENCE: 
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The correct answer is: Ethambutol 


A 29 year old female is diagnosed with tuberculosis (TB). She is currently on an estrogen-contai 
birth control regimen. 


Before prescribing any medications for TB, the MOST important drug-drug interaction to address is? 


Select one: 
Ethambutol decreases the effectiveness of estrogen-containing hormonal contraceptives * 
Rifampin increases the effectiveness of estrogen-containing hormonal contraceptives * 
Isoniazid decreases the effectiveness of estrogen-containing hormonal contraceptives % 


Rifampin decreases the Y 


effectiveness of Rose Wang (ID:113212) this answer is correct. Rifampin has been 
E containing proven to potentially decrease the efficacy of hormonal contraceptives 
hormonal through induction of CYP430 344, which increases the clearance of 
contraceptives estrogen-containing hormonal contraceptives. 


Marks for this submission: 1.0/1.0. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 


To understand important clinical considerations in patients on birth control with TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc,). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). Rifampin is an antibiotic that is particularly active against Mycobacterium, some gram- 
negative and some gram-positive bacteria. Rifampin inhibits RNA polymerase in bacteria thus decreasing 
RNA synthesis. It is often used in combination with other antimicrobials for TB infections to minimize the 
emergence of resistant strains, Enzyme-inducing antibiotics (e.g., rifampin, which induces CYP450 3A4) may 
diminish estrogen-containing hormonal contraceptives through increased clearance. In these circumstances, 
backup contraception may be required. 


RATIONALE: 
Correct Answer: 
* Rifampin decreases the effectiveness of estrogen-containing hormonal contraceptives - 
Rifampin has been proven to potentially decrease the efficacy of hormonal contraceptives through 


induction of CYP450 3A4, which increases the clearance of estrogen-containing hormonal 
contraceptives. 


Incorrect Answers: 


+ Ethambutol decreases the effectiveness of estrogen-containing hormonal contraceptives - This 
statement is false. 


* Rifampin increases the effectiveness of estrogen-containing hormonal contraceptives - This 
statement is false. 


Isoniazid decreases the effectiveness of estrogen-containing hormonal contraceptives - This 
statement is false. 


TAKEAWAY/KEY POINTS: 


Rifampin induces CYP450 3A4, which may have clinical impacts on medications metabolized through this 
pathway, one of which is estrogen-containing hormonal contraceptives. 


REFERENCE: 
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The correct answer is: Rifampin decreases the effectiveness of estrogen-containing hormonal contraceptives 


The MOST likely rationale for adding ethambutol to the treatment regimen for active tuberculosis is to? 


Select one: 
Reduce the daily pill requirement for the treatment X 


Overcome existing isoniazid v 
resistance or when local 
susceptibilities are unknown 


Rose Wang (ID:113212) this answer is correct. This 
statement provides the most appropriate rationale for the 


addition of ethambutol. 


Decrease the risk for adverse drug reaction related to therapy * 


Decrease the renal drug clearance of other antimicrobial agents % 


Marks for this submission: 1.0/1.0. 


TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the role of ethambutol in the treatment of active TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (eg., HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). One such agent is ethambutol, which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It diffuses into Mycobacterium cells leading 
to changes in cell metabolism and ultimately cell death. Ethambutol has a black-box warning for optic 
neuritis, which can cause loss of red-green color vision, as well as decreased visual perception. Elderly 
patients, those with kidney damage, and patients taking large doses of ethambutol are more likely to 
develop vision changes as an adverse effect, Ethambutol is added to empiric treatment when the isoniazid 
resistance patterns are unknown or when there is established isoniazid resistance to overcome treatment 
failure. Resistance is the main reason why > 2 drugs are used in active TB treatment. Combination therapy 
can help delay the development of drug resistance. Isoniazid + ethambutol are often combined for this 
reason (along with the addition of rifampin and/or pyrazinamide in the treatment regimen). 


RATIONALE: 


Correct Answer: 


* Overcome existing isoniazid resistance or when local susceptibilities are unknown - This 
statement provides the most appropriate rationale for the addition of ethambutol. 


Incorrect Answers: 


© Reduce the daily pill requirement for the treatment - The pill burden increases with an additional 
antimicrobial agent. 


* Decrease the risk for adverse drug reaction related to therapy - This statement is false. 


© Decrease the renal drug clearance of other antimicrobial agents - This statement is false. 


TAKEAWAY/KEY POINTS: 


Ethambutol is added to active TB treatment when the isoniazid resistance patterns are unknown or when 
there is established isoniazid resistance to minimize the risk of treatment failure. 
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The correct answer is: Overcome existing isoniazid resistance or when local susceptibilities are unknown 


Which of the following aminoglycosides are preferred for use in Canada for the treatment of active TB? 


Select one: 


Gentamicin % 


Amikacin ¥ 
Rose Wang (ID:113212) this answer is correct. 
Amikacin is preferred for use in Canada because of availability and lower toxicity: 
Neomycin x% 
Tobramycin X 


Marks for this submission: 1.0/1.0. 


TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the role of aminoglycosides in the treatment of TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharynaitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (eg., HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). These antibiotics have particularly good activity against Mycobacterium, however resistance 
can develop. In cases of treatment-resistant active TB (particularly when there is rifampin-resistance), 
aminoglycosides can be added as a second-line agent. Amikacin is preferred for use in Canada because of 
the ready availability of the drug, familiarity with its use by healthcare professionals, fewer side effects, and 
the ability to measure serum drug concentrations easily. There are many side effects including ototoxicity, 
ataxia, nystagmus, proteinuria, with contraindications in pregnancy and congenital deafness (avoid in 
children where possible due to irreversible auditory nerve damage) that also limit aminoglycoside use. 


RATIONALE: 
Correct Answer: 


© Amikacin - Amikacin is preferred for use in Canada because of availability and lower toxicity. 


Incorrect Answers: 


* Gentam 


- Gentamicin is not the recommended aminoglycoside for active TB. 
e Neomycin - Neomycin is not the recommended aminoglycoside for active TB. 


* Tobramycin - Tobramycin is not the recommended aminoglycoside for active TB. 


TAKEAWAY/KEY POINTS: 


In treatment-resistant active TB (particularly when there is rifampin-resistance), aminoglycosides can be 
added as a second-line agent. Amikacin is preferred for use in Canada because of availability and fewer side 
effects. 
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The correct answer is: Amikacin 


If high isoniazid resistance is suspected, an alternative to isoniazid therapy would NOT include which of the 
following? 


Select one: 
Linezolid Y 


Moxifloxacin % 


Levofloxacin 
Rose Wang (ID:113212) this answer is incorrect. 


Levofloxacin can be used for isoniazid-resistant tuberculosis. 


Ethambutol * 


Marks for this submission: 0.0/1.0. 


TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand how to treat isoniazid-resistant TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). These antibiotics have particularly good activity against Mycobacterium; however, resistance 
can develop. In cases of isoniazid-resistant active TB, respiratory fluoroquinolones (e.g. moxifloxacin, 
levofloxacin) and ethambutol can be used in place of isoniazid, Fluoroquinolones work by inhibiting DNA 
gyrase (topoisomerase Il) and topoisomerase IV, which are needed for DNA replication, transcription, and 
repair, Ethambutol is an antibiotic that is particularly active against Mycobacterium and not very effective for 
other microorganisms. It diffuses into Mycobacterium cells, leading to changes in cell metabolism and 
ultimately cell death. Linezolid is an antimicrobial that inhibits bacterial protein synthesis, thereby preventing 
bacterial translation. It is reserved for multidrug-resistant tuberculosis. 


RATIONALE: 
Correct Answer: 


e Linezolid - Linezolid is reserved for the treatment of multi-drug resistance rather than specific 
isoniazid resistance. 


Incorrect Answers: 
e Moxifloxacin - Moxifloxacin can be used for isoniazid-resistant tuberculosis. 
e Levofloxacin - Levofloxacin can be used for isoniazid-resistant tuberculosis. 


e Ethambutol - Ethambutol can be used for isoniazid-resistant tuberculosis. 


TAKEAWAY/KEY POINTS: 


Linezolid is an antimicrobial that inhibits bacterial protein synthesis and is reserved for multi-drug resistant 
TB. 
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The correct answer is: Linezolid 


Which of the following antimicrobial agent's mechanism of action is known to work on actively growing 
tuberculosis and is used in active or latent tuberculosis infection? 


Select one: 


Ethambutol % 
Pyrazinamide * 
Isoniazid Y 


Rose Wang (ID:113212) this answer is correct. Initial bactericidal regimens often 
involve isoniazid with at least one other drug to prevent the development of resistance. 


Levofloxacin X 


Marks for this submission: 1.0/1.0. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 


To understand the mechanism of action for different antimicrobials used for the treatment of TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin and pyrazinamide 
+/- ethambutol). One such agent is isoniazid which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It works by binding to actively growing TB 
on the cell wall of the bacillus, preventing the synthesis of mycolic acid. Isoniazid is used in both active and 
latent infections. To minimize the side effects of isoniazid, specifically peripheral neuropathy, vitamin B6 
(pyridoxine) is given to patients who have poor nutrition, alcoholism, addiction, diabetes, immunosuppressive 
diseases (e.g. HIV), seizure disorders, other disorders predisposing patients to neuropathy, pregnant and 
breastfeeding women. Fluoroquinalones work by inhibiting DNA gyrase (topoisomerase I!) and 
topoisomerase IV that is needed for DNA replication, transcription and repair. Ethambutol which is an 
antibiotic that is particularly active against Mycobacterium and not very effective for other microorganisms. it 
diffuses into Mycobacterium cells leading to changes in cell metabolism and ultimately cell death. 
Pyrazinamide works by being converted to pyrazinoic acid which lowers the pH of the environment making it 
difficult for Mycobacterium to grow. 


RATIONALE: 
Correct Answer: 


© Isoniazid - Initial bactericidal regimens often involve isoniazid with at least one other drug to prevent 
the development of resistance. 


Incorrect Answers: 


e Ethambutol - Ethambutol is added to the regimen if susceptibility to isoniazid is unknown or there is 
isoniazid resistance and it is for active TB disease. 


© Pyrazinamide - Pyrazinamide is added to the regimen for active TB disease. 


e Levofloxacin - Levofloxacin is not used for latent TB infections. 


Question 8 
1D: 55287 
Incorrect 


Fag question 


TAKEAWAY/KEY POINTS: 


Isoniazid works by binding to actively growing TB on the cell wall of the bacillus, preventing the synthesis of 
mycolic acid. 
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The correct answer is: Isoniazid 


A 24 year old nurse comes to the outpatient clinic to get her tuberculosis (TB) screen. She has been 
told to provide her boss with a tuberculosis status prior to starting her job at the community health 
clinic. She has no records of her immunization or recollection of when she was last screened for 
tuberculosis. 


All of the following statements are correct regarding the diagnosis of latent Mycobacterium 
tuberculosis, EXCEPT? 


Select one: 


A Mantoux test is a tuberculin purified protein derivative administered intradermally and read after % 
48 to 72 hours 


The largest diameter of the induration is measured rather than the diameter of the redness fora X% 
Mantoux test 
An induration of > 5 mm should be considered as latent X 


infection if the patent had recent contact with a TB 
infected individual 


Rose Wang (ID:113212) this 
answer is incorrect. This 
‘Statement is true. 


If chest X-ray and symptoms are negative, no further assessment or treatment is required as long ¥ 
the patient remains asymptomatic 


Marts for this submission: 0.07.0, 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 


To understand how TB is diagnosed. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e,g., HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


When diagnosing TB, a thorough history should be gathered with particular focus on risk factors for TB 
including country of birth, occupation, TB exposure, travel to an endemic area, substandard housing, high- 
risk social network (e.g. under-housed). There are also risk factors that can lead to re-activation of TB that 
should be explored, such as HIV/AIDS, alcohol abuse, previous treatment or drug-resistant disease, prior 
chest x-rays detailing TB, hematologic malignancies, immunosuppressants, malnutrition, diabetes mellitus, 
and end-stage renal disease. 


The Mantoux test (tuberculin skin test or TST) is also used to diagnose TB. It involves a tuberculin purified 
protein derivative administered intradermally and read after 48 to 72 hours. A diameter measurement is 


Question 9 
ID: 55270 
Incorrect 
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taken ot the induration and not the erythema around the induration. It the diameter ot the induration is > 5 
mm, it should be considered as latent tuberculosis infection if the individual had recent exposure to a TB- 
infected individual, and a subsequent chest X-ray should be completed alongside screening for TB 
symptoms. If the tests are negative, patients should still be screened and investigated if it is an old (inactive) 
TB infection, and treatment should be considered for latent TB. 


RATIONALE: 
Correct Answer: 


+ If chest X-ray and symptoms are negative, no further assessment or treatment is required as 
long as the patient remains asymptomatic - If the tests are negative, patients should still be 
screened and investigated for any old (inactive) TB infection and consider treatment for latent TB. 


Incorrect Answers: 


e A Mantoux test is a tuberculin purified protein derivative administered intradermally and read 
after 48 to 72 hours - This statement is true. 


+ The largest diameter of the induration is measured rather than the diameter of the redness for a 
Mantoux test - This statement is true. 


© An induration of 2 5 mm should be considered as latent infection if the patient had recent 
contact with a TB-infected individual - This statement is true. 


TAKEAWAY/KEY POINTS: 


After a positive Mantoux test, if the chest X-ray is negative, patients should still be screened and investigated 
for any old (inactive) TB infections. 


REFERENCE: 


[1] Cook VJ, Johnston JC. Tuberculosis. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[2] Nahid P, Dorman SE, Alipanah N, et al. Official American Thoracic Society/Centers for Disease Control and 
Prevention/Infectious Diseases Society of America Clinical Practical Guidelines: Treatment of Drug-Susceptible 
Tuberculosis. Clinical Infectious Diseases. 2016;63(7):e147-e195. doi: https://doi.org/10.1093/cid/ciw376. 

[3] Canadian Thoracic Society. Canadian Tuberculosis Standards (7th Edition). Public Health Agency of 
Canada, https://strauss.ca/OEMAC/wp-content/uploads/2013/11/Canadian_TB_Standards_7th- 

edition English.pdf. Published February 2014. 

[4] Sterling TR. Treatment of drug-susceptible pulmonary tuberculosis in HIV-uninfected adults. In: Post T, ed. 
UpToDate. Waltham, MA. www.uptodate.com. 

[5] Pozniak A. Clinical manifestations and complications of pulmonary tuberculosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[6] Riley LW. Tuberculosis: Natural history, microbiology, and pathogenesis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: If chest X-ray and symptoms are negative, no further assessment or treatment is 
required as long the patient remains asymptomatic 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A 34 year old female correctional facility worker was started on isoniazid therapy after having a 
Mantoux test reading above 5 mm and a confirmed diagnosis of latent tuberculosis. She has been on 
isoniazid 300mg daily for the past 2 months. 


According to the current guidelines, the duration of treatment for latent tuberculosis infection with isoniazid 
for maximal effectiveness is: 


Select one: 


3 months % 

6 * 

months Rose Wang (ID:113212) this answer is incorrect, This time frame is too short for 
isoniazid monotherapy. 


9 months Y 
12 months ® 


Marks for this submission: 0.0/1.0. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 


To understand the duration of isoniazid therapy in latent TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss and 
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pharyngitis. Latent intection can lead to reactivation later in lite. One of the major causes ot reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


When diagnosing TB, a thorough history should be gathered with particular focus on risk factors for TB 
including country of birth, occupation, TB exposure, travel to an endemic area, substandard housing, high- 
risk social network (e.g. under-housed). There are also risk factors that can lead to re-activation of TB that 
should be explored, such as HIV/AIDS, alcohol abuse, previous treatment or drug-resistant disease, prior 
chest x-rays detailing TB, hematologic malignancies, immunosuppressants, malnutrition, diabetes mellitus 
and end-stage renal disease. 

The Mantoux test (tuberculin skin test or TST) is also used to diagnose TB. It involves a tuberculin purified 
protein derivative administered intradermally and read after 48 to 72 hours. A diameter measurement is 
taken of the induration and not the erythema around the induration. If the diameter of the induration is > 5 
mm should be considered as latent tuberculosis infection and a subsequent chest X-ray should be completed 
alongside screening for TB symptoms. If the tests are negative, patients should still screen and investigate if it 
is an old (inactive) TB infection and treatment should be considered for latent TB. 

Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin and pyrazinamide 
+/- ethambutol). One such agent is isoniazid which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It works by binding to actively growing TB 
on the cell wall of the bacillus, preventing the synthesis of mycolic acid. Isoniazid is used in both active and 
latent infections. To minimize the side effects of isoniazid, specifically peripheral neuropathy, vitamin B6 
(pyridoxine) is given to patients who have poor nutrition, alcoholism, addiction, diabetes, immunosuppressive 
diseases (e.g. HIV), seizure disorders, other disorders predisposing patients to neuropathy, pregnant and 
breastfeeding women. 

For latent TB infection, isoniazid monotherapy should be continued for a duration of 9 months for maximal 
effect. If isoniazid cannot be used due to intolerance of resistance, rifampin monotherapy can be given for 4 
months, For therapy with combined isoniazid and rifampin, the duration of therapy would be for 3 to 4 
months. 


RATIONALE: 
Correct Answer: 


e 9 months - For latent TB infection, isoniazid monotherapy should be continued for 9 months for 
maximal effectiveness. 


Incorrect Answers: 
e 3 months - This time frame is too short for isoniazid monotherapy. 
© 6 months - This time frame is too short for isoniazid monotherapy. 


© 12 months - This time frame is too long. 


TAKEAWAY/KEY POINTS: 
Isoniazid monotherapy for latent TB should be for a duration of 9 months. 
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The correct answer is: 9 months 


All of the following are correct precautions to review regarding isoniazid with the patient, EXCEPT? 


Select one: 
Report any signs of nausea, vomiting, weight loss and fatigue as these can be signs of liver x 
problems 
Avoid using acetaminophen regularly to prevent risk of liver problems * 

The drug cannot be used during {v 


pregnancy due to teratogenic effects 
to the fetus 


Rose Wang (ID:113212) this answer is correct. Isoniazid 
can cross the placenta but has not demonstrated to be 
teratogenic. 


A tingling sensation can occur and this can be prevented by taking vitamin B6 (pyridoxine) % 


Marks for this submission: 1.0/1.0. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 


To understand the counselling points on the use of isoniazid in TB treatment. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs, where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e,g., HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


When diagnosing TB, a thorough history should be gathered with particular focus on risk factors for TB, 
including country of birth, occupation, TB exposure, travel to an endemic area, substandard housing, and 
high-risk social networks (e.g., under-housed). There are also risk factors that can lead to re-activation of TB 
that should be explored, such as HIV/AIDS, alcohol abuse, previous treatment or drug-resistant disease, prior 
chest x-rays detailing TB, hematologic malignancies, immunosuppressants, malnutrition, diabetes mellitus, 
and end-stage renal disease, 


The Mantoux test (tuberculin skin test or TST) is also used to diagnose TB. It involves a tuberculin purified 
protein derivative administered intradermally and read after 48 to 72 hours. A diameter measurement is 
taken of the induration and not the erythema around the induration. If the diameter of the induration is > 5 
mm, it should be considered as latent tuberculosis infection, and a subsequent chest X-ray should be 
completed alongside screening for TB symptoms. If the tests are negative, patients should still be screened 
and investigated if it is an old (inactive) TB infection, and treatment should be considered for latent TB. 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). One such agent is isoniazid, which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It works by binding to actively growing TB 
on the cell wall of the bacillus, preventing the synthesis of mycolic acid. Isoniazid is used in both active and 
latent infections. To minimize the side effects of isoniazid, specifically peripheral neuropathy, vitamin B6 
(pyridoxine) is given to patients who have poor nutrition, alcoholism, addiction, diabetes, immunosuppressive 
diseases (e.g, HIV), seizure disorders, or other disorders predisposing patients to neuropathy, as well as 
pregnant and breastfeeding women. 


RATIONALE: 
Correct Answer: 


* The drug cannot be used during pregnancy due to teratogenic effects to the fetus - Isoniazid can 
cross the placenta but has not demonstrated to be teratogenic. 


Incorrect Answers: 


* Report any signs of nausea, vomiting, weight loss and fatigue as these can be signs of liver 
problems - Signs of nausea, vomiting, weight loss and fatigue could indicate hepatotoxicity. 


* Avoid using acetaminophen regularly to prevent risk of liver problems - Avoid hepatotoxic drugs 
such as acetaminophen, alcohol or antiepileotics is important while taking isoniazid therapy. 


* A tingling sensation can occur and this can be prevented by taking vitamin B6 (pyridoxine) - 
Vitamin B6 should be prescribed with isoniazid therapy to prevent peripheral neuropathy in those who 
are at high risk. 


TAKEAWAY/KEY POINTS: 


In pregnant patients, isoniazid has not demonstrated teratogenic effects even though it crosses the placenta 
and is still a mainstay of treatment of TB in this patient population. 
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The correct answer is: The drug cannot be used during pregnancy due to teratogenic effects to the fetus 
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